P r e -w a r y e a r s Little has been recorded about his childhood and adolescence. With his family's background steeped in the teaching profession, the value of education must have been known to Robert at an early age. After his primary schooling in Saxon-Sion, his father was appointed head of a school in Pont-a-Mousson where Robert Courrier completed his secondary education. He obtained his first baccalaureat in Latin and science in 1912 and the second in elementary mathematics and philosophy in 1913. He had decided to become a military doctor at the earliest opportunity, so as not to be, as he put it later, a burden on his family. Thus he enroled in November of that year at the University of Nancy to obtain simultaneously physics, chemistry and natural sciences (PCN), a pre-medical year requirement. The following year the young student was enroled in the Faculty of Medicine, but the summer of 1914 saw the outbreak of World War I and Robert Courrier was called to arms in December 1914.
WORLD WAR I AND POST-WAR YEARS
In April 1915 Courrier was attached to the 19th Battalion of Chasseurs d-pied (light infantry) and a month later found himself in the midst of fierce fighting in the forests of Argonne. The French losses were heavy and there were hardly any medical corps to help the wounded. Being the only medical student, he was made a medical orderly. This was followed by combats in Eparges, Champagne (where only 370 out of 1000 in his battalion survived the battle), Verdun and Somme. Wounded on the Somme, he spent a short period in hospital in Amiens, followed by convalescence. His valour in the battle of Verdun in 1916 won him one of France's highest military honours, the Croix de Guerre. There is no doubt that the senseless carnage he witnessed left a deep impression in Courrier's mind. In 1917, along with those medical students who had managed to survive two years at the front, he was sent for a rapid medical training to the military hospital of Val-de-Grace in Paris, from 104 Biographical Memoirs where he was shipped to Salonika as a medical auxiliary. In the 'orient' he had mostly to deal with typhus and other infectious diseases among refugees and prisoners of war, himself falling victim to dengue fever.
Returning to France on 1 May 1919, at the age of 23, Robert Courrier went to Strasbourg where his father had recently been made headmaster of a school. He was immediately enroled at the Faculty of Medicine to complete his medical studies, this time of a civilian nature. Summers during this important formative period, were spent at the Station de Biologie marine at Roscoff in Brittany. Here he met Juliette Desmots, who had just obtained a degree in natural sciences from the prestigious Ecole Normale, and the two were married in 1923, and shared their lives for the next 50 years. The newly married Madame Courrier taught natural sciences at the lyfiee in Colmar. Later, as he would often say, she was his most trusted and wisest advisor, for whom he had the highest respect.
Th e a d v e n t o f e n d o c r in o l o g y
Before we follow Courrier's early scientific contributions it is important to consider the emergence of the science of endocrinology. The 25 years preceding World War I saw a plethora of observations that were to draw the attention of biologists of diverse disciplines to glandular secretions. Thus, in England in 1888, Ord had definitively shown that myxoedema resulted from thyroid insufficiency. Within three years this physician was able to announce the first therapeutic successes with extracts of pig and cow thyroid glands. But of greater impact was the chance discovery, by von Mering and Minkowski, that pancreatectomy of the dog produced all the symptoms of diabetes. This observation led to 30 years of experimentation that culminated with the isolation of insulin by the Anglo-Canadian team of Banting and Best. As with many hormones, insulin had been given a name well before its isolation. The coining of the term hormone at the turn of the century by the English physiologists Bayliss and Starling (following the isolation from the duodenum of a substance called secretin which stimulated pancreatic secretion) was in itself a major event.
While this intense activity in the physiology of endocrine secretions was occurring across the Channel, in France it was an announcement of a more sensational nature than scientific objectivity that gripped the attention of scientific and medical investigators. While the functions of the endocrine glands with metabolic and digestive actions, such as those of the thyroid and pancreas, were being firmly established, there was little knowledge about the secretions of the sexual glands of testis and ovary. Of course, the effects of castration in farm animals and man were known from ancient times, but over the centuries there had been no explanation provided for the multiple consequences of this procedure. Thus, a paper read before the Societe de Biologie by Charles Eduard Brown-Sequard, a professor at the College de France, created a nationwide and international sensation. He described the results of self-experimentation carried out at the age of 72 in which he had injected himself with aqueous extracts of dog and guinea pig testicles. He reported 'Au dynamometre, je constate une augmentation incontestable de la force de mes membres. A l'avant-bras, je trouve que la moyenne des essais apres les deux premieres injections est superieure de 6 a 7 kg a la moyenne anterieure'. (Briefly, he noticed a strengthening of his members and an increase in body weight of 6-7 kg after only two injections.) In his attempt to be even more quantitative, he devised a measurement of the force of urinary jet which was increased by the self-treatment. We can now judge that this was not rigorous experimental data, particularly as testosterone is not water-soluble and that augmentation of striated muscle mass by 6-7 kg would require a longer time. These days, such a report could possibly come under congressional or parliamentary scrutiny for scientific inaccuracy, if not fraud. As with so many discoveries in biology, Brown-Sequard drew the right conclusions for the wrong reasons. Also, who would have predicted that 100 years later anabolic steroids would again draw such worldwide public attention?
Besides their lipophilic nature, and the consequential non-extractability in aqueous media, a major reason why progress with sex hormones lagged behind that of other hormones lay in the complex morphology of sex glands. In the case of the ovary, it also varies in a cyclical fashion, as does that of the target tissues of ovarian hormones. It was thus left to histophysiologists to initiate a detailed morphological examination of the gonads and the targets of their secretions to understand the endocrinology of sex hormones. Who better than the leading histophysiologist Pol Bouin to undertake such a study? BOUIN'S INFLUENCE Following the liberation of Alsace from the German annexation of 1870, the French University of Strasbourg appointed several distinguished professors to ensure its future excellence. Among these was Pol Bouin, perhaps the greatest histologist of that period, who was to shape Courrier's career. Bouin had been increasingly interested in the morphology and physiology of the ovary. Upon frequent questioning and demands for new information from his young pupil, Bouin invited Courrier to examine his microscopic preparations. It can be said that this single event, perhaps more than any other, sowed the seeds for Robert Courrier's lifelong interest and many of the developments that were to folio w in reproductive physiology. Not surprisingly, until his last days he retained the greatest admiration for his mentor Pol Bouin. While spending increasing amounts of his time in the histology lab, Courrier also took courses in biology and physiology at the Faculty of Science. Here he took a particular interest in the lectures of Eugene Battalion, who had discovered parthenogenesis following ovarian trauma.
It was during the period of growing recognition of hormones as diffusible regulators of vital physiological processes that Robert Courrier was greatly influenced by Bouin. Why did Pol Bouin have such a hold on young Courrier's mind? Certainly, his outgoing personality and exceptional pedagogic gift had a lot to do with it, as did the clarity of his thoughts and logical deductions. Listening to him describe his research on the testis and ovary, begun 25 years earlier in the Department of Histology in Nancy, under Auguste Prenant, must have fired Courrier's imagination. In 1898, Prenant had come up with what was then an extraordinary prediction from his observations of the ovary. Noticing that the ovary lacked an external canal but was extensively vascularized, he had argued that it should be considered as a gland secreting its products into the bloodstream. Ten years later, Pol Bouin and his friend Paul Ancel experimentally confirmed this hunch, in the Nancy laboratory, by their studies on how the activity of the ovary affected the structure of the uterus. Many years later in his famous book on hormones, the celebrated American endocrinologist, George Comer, who isolated progesterone in 1929, compared Prenant as a detective in a murder thriller who can resolve a mystery from the most insignificant clue.
Bouin and Ancel devoted their efforts equally to testicular physiology. In 1903, they put forward a novel hypothesis on the glandular nature of interstitial cells. These large cells, lodged between seminiferous tubules and described earlier by Leydig, were shown by them to be the source of testicular secretions and hence responsible for the sexual functions of the male gonad. Thus, they separated, physically, the sexual and reproductive functions of the testis.
With such major scientific accomplishments to his credit and his gift for communication, Pol Bouin was able to cast a spell on his audience. Each of his words was avidly absorbed by young Courrier who was soon seized by an ardent desire to embark on a research career. He flung himself into this new adventure with all his energy, to recover the time lost during the war. From the very beginning he followed simultaneously the structure and function of three important endocrine glands (the ovary, the testis and the thyroid) which retained his full attention for the rest of his life. We owe an enormous debt to Robert Courrier for his pioneering contributions to what we know today about all three of these glands.
FIRST CONTRIBUTIONS AND STRUGGLES
One day in the winter of 1919 a freshly caught bat was brought into the Strasbourg laboratory. One of the workers dissected it, looking for its genital organs. Not finding any he threw it away. Young Courrier, who happened to be nearby, retrieved it and found upon careful examination that it happened to be a male. As a result of a meticulous dissection he discovered two unusual structures, one relatively large organ from which arose the vas deferens and, touching it, a tiny structure. Histological examination revealed the larger organ to be the epididymus packed with spermatozoa and highly active in secretion. The neighbouring small structure turned out to be the testis, a curious organ, with minute seminiferous tubules and no sign of spermatogenesis. On the other hand, upon histological examination, the interstitial cells turned out to be voluminous and exhibited intense secretory activity. Thus, the activity of interstitial cells and the stimulated secretory function of the epididymus went hand in hand, while the seminal function was quiescent. To Courrier, this was a convincing confirmation of the 'interstitial theory' of Bouin and Ancel.
Several more bats, caught in the carvings of Strasbourg Cathedral, confirmed the initial observation. Eight months later, in 1920, Courrier presented his first paper based on this work as a Note to the Societe de Biologie in Paris; 'Sur l 'existence d 'une secretion epididymaire chez la chauve-souris hibemante; sa signification' (1)*. It is in considering the significance of the testicular activity of a hibernating animal that the true value of Courrier's first studies emerges. It was argued that other animals with seasonal breeding patterns would also exhibit a similar dissociation between seminiferous ducts and interstitial cells. The laboratory was thus reorganized: Max Aron would investigate amphibians, Jacques Benoit (later to become professor at College de France, with Courrier) would look at avian species and Robert Courrier would deal with mammals. During his stay in Strasbourg for the next few years, Courrier also discovered and analysed interstitial cells in seasonally breeding fish such as the stickleback. He continued with bats, and hedgehogs, marmots and moles where other mammals which contributed to his investigations on testicular physiology. His collective observations were presented several years later in 1927 in a doctorate thesis for the Faculty of Science in Strasbourg, entitled 'Etude sur le determinisme des caracteres sexuels secondaire chez quelques mammiferes a activite testiculaire periodique' (52).
The 'interstitial theory' was not easily accepted. During a memorable meeting of the Association des Anatomistes in Strasbourg in 1924, Bouin's group as a whole, as well as each member individually, was singled out and strongly criticized (even accused of fraud) by Champy and others. Bouin and Ancel were later proven to be right, but the memory of this upsetting session remained deeply etched in Courrier's mind till the end of his career. Perhaps this could explain his perpetual search for supportive evidence. Thus, ten years later, in Algiers, he carried out experiments in which he injected gonadotrophic extracts from prepuberal young monkey urine to stimulate interstitial cells without inducing spermatogenesis (107). Thirty years after this, in 1964, he, Marcel Riviere and Andree Colonge (328) studied a transplatable interstitial cell tumour which stimulated male accessory sexual tissues in the absence of any effects on germ cells. With the culturing of Leydig and Sertoli cells separately, so routinely done now, no one doubts the prediction of Bouin and Ancel, and the first experimental evidence provided by Courrier. But it is still worth reflecting on why the 'interstitial theory' encountered such fierce opposition. Alexandre Lipschutz, an old friend from Strasbourg days, suggested that a society steeped in doctrines condemning 'concupiscence' could hardly accept the idea that two different tissues or organs could separately serve the roles of sexual pleasure and reproduction. No one thinks in those terms anymore. In fact, the two tissues act in a cooperative manner; the maturation of spermatozoa must be coordinated with the development of accessory sexual tissues.
When he first became a student of Pol Bouin, Courrier had actually been asked to work on female reproductive physiology. He started by examining the oviduct but soon found the cyclical changes taking place in the vaginal epithelium to be more important. This led to a detailed and most meticulous histological examination of the vaginal epithelium of the guinea pig as it underwent striking morphological modifications, after the first oestrus, after ovulation, during pregnancy and following castration (26, 28, 30) . There was a clear relation between follicular maturation and the morphology of the vaginal epithelium. In the spring of 1923, Courrier proposed that it is the mature follicle that initiates thickening of the vaginal epithelium of the guinea pig; in its absence it returns to its prepuberal state. This turned out to be one of the most crucial observations concerning ovarian physiology. To obtain further experimental evidence, Courrier decided to carry out a simple, direct experiment involving withdrawal of fluid from mature ovarian follicles and its injection into castrated females to see if the physiological structural changes could be reproduced in the vagina. He did this in guinea pigs that had been castrated for eight months before receiving ovine follicular fluid.
In February 1924, Courrier presented a publication at the Societe de Biologie on experimental oestrus in the castrated and prepuberal female. No doubt to his great dismay, Courrier was not to have the honour of being the first to report this important experiment of reproductive physiology (35). Three months earlier in November 1923, Edgar Allen and Edward Doisy, working in the United States on rats and mice, drew the same conclusions in their publication. He was not to be credited therefore with the discovery of the hormone present in the follicular fluid. Soon after, in a short note on female hedgehogs (36), he coined the name 'folliculine' for this ovarian hormone, a term used for a considerable time in France and particularly by his group. It was replaced later by a term chosen to denote its action rather than its origin, 'oestrogen' (in view of its action in inducing oestrus).
A few months after his disappointment at being 'beaten to the post', Robert Courrier showed that 'folliculine', injected into the pregnant female reaches the foetus and modifies its genital tissues. It was the first demonstration of a sex hormone crossing the placenta. Although controversial at first, this finding was amply confirmed and is responsible for generating an awareness of the danger to the newborn of administering hormones to the pregnant woman. Many years later, in 1942, Courrier, along with Alfred Jost in France, drew attention to the danger of giving the synthetic hormones progestin, pregnelonolone or ethinyltestosterone, to the pregnant mother (166). This warning was sadly proven correct in 1958 with the birth of daughters virilized by this same or related substance given without any precautions to the mother during the period of gestation. Years later in the early 1980s a major court case in the United States also concerned several more tragic cases of vaginal cancer in daughters of mothers treated with the synthetic oestrogen, diethylstilbesterol. Algiers, 1926 Algiers, -1938 In 1926, just before submitting his doctorate thesis, Robert Courrier was given an appointment as 'agrege' (a competitive selection of tenured staff, equivalent to a university lectureship) in the Department of Histology at the Faculty of Medicine and Pharmacy in Algiers. Almost 50 years later, in his interview with Deansley and Jost (1974) , he describes the first anxious moments upon his arrival in Algiers when he discovered that the Dean of the Faculty of Medicine had plans to give the position to a friend, someone who had not been through the process of competition or 'agregation'. Fortunately, the problem was resolved by a timely visit from Paris by the Chief Inspector of Education, with whom Courrier had an interview. The laboratories, which consisted of three small rooms, were ill-equipped to carry out the meticulous histological examinations that he had learned from Bouin in Strasbourg, and the absence of colleagues with whom he could discuss his work was another handicap. In spite of the heavy teaching load and conducting practical classes, he managed to re-equip and expand his laboratory, while simultaneously keeping his research plans on the boil. It was not too long before his laboratory drew the attention of investigators, not only in mainland France but also internationally. Not surprisingly, he soon went on to become full professor (1931) and in 1936 he was named to the Chair of Histology and Embryology.
During his stay in Algiers, Courrier was joined by Jacques Benoit with whom he had formed a deep friendship during their years as medical students in Strasbourg. The two of them began systematic and comprehensive histophysiological studies of the reproductive physiology of mammals, especially the cat, guinea pig, rabbit and macaque monkey. In collaboration with R. Kehl (65, [67] [68] [69] 73, 80, 85, [95] [96] [97] and later with G. Gros (93, 94, 98, 103, 104, 106, 107) , he examined the reproductive tissues during foetal development and under different states of activity in adult life, especially the placenta, during pregnancy. These studies were to become classics of reproductive physiology. Among these, the most important without doubt is that on the secretion of progesterone by the corpus luteum, as much for this discovery itself as for the new avenues of investigations that it opened up. Until then it was thought that 'folliculine' or oestrone was the only hormone secreted by the ovary. Courrier's main contribution initially in Algiers was to convincingly demonstrate that progesterone is the second important ovarian hormone and that it is responsible for the implantation of the fertilized eggs, by initiating and maintaining the formation and development of the uterine lining (116, 119, 127, 128, 131, 134, 135) . The establishment of the chemical structure of oestrone and progesterone elsewhere, soon after these discoveries, was to become the main catalyst for a rapid expansion of work on diverse aspects of the biochemistry of steroid hormones.
Already, in Strasbourg in 1924, Courrier had submitted a thesis for his doctorate in medicine on 'Le cycle sexuel chez la femelle des mammiferes: etude de la phase folliculaire' (The sexual cycle of female mammals: study of the follicular stage). In the work described in this thesis, as well as in a short paper also published in 1924 (on experimental rut in the castrated or prepuberal female (35)), he reported the secretion of an ovarian hormone. It was to be identified as 'folliculine' or oestrone by the German chemist Butenandt and this opened the way, not only for a biochemical study of oestrogenic compounds but also their therapeutic applications. Courrier's later publications from Algiers are a good example of his originality and flair for his ideas in endocrinology, particularly remarkable when one considers that so many of his conclusions were derived from histophysiological observations. Good examples are the studies (many of these with G. Gros) of the cat in heat, in which ovulation is induced by coitus (91, 94, 98, 104, 115, 116) , and the observations on the reactions of male and prepubural female macaque monkeys to folliculine and testosterone (106, 107, 110, 111, 117, 120, 130) . The choice of cat and the Barbary ape as experimental animals (both species had hardly been studied as models for reproductive physiology) also revealed his adaptability and opportunistic approach to attaining his goals. Cats were plentiful in the Casbah, the inhabitants being only too pleased to let Courrier's laboratory have them, and the caves of the Kabylie had a good supply of the unique primate species. At the same time as the groundwork establishing the sexual cycle and the special reproductive characteristics of these two locally available animals was being prepared, the sexual cycles of fishes, reptiles and hibernating mammals were also studied, particularly with reference to the effect of male and female sex hormones on the opposite sex (129, 136, 138, 139, 142) . In particular the availability of pure follicular and luteinizing hormones led Courier to generalize his earlier conclusions based on crude gonadal and urinary extracts (105, 109, 119, . Among his other observations were those on the 'hormone de la femme' (female hormone) synthesized by the Graafian follicles in the ovary and capable of crossing the placenta of pregnant women and producing genital disorders in the newborn.
The second female hormone, synthesized by the corpus , allows implantation of the fertilized egg in the uterus.
It is worthwhile at this point to again go back in time a little. Already before World War I Bouin and Ancel in France, and Fraenkel in Germany, had suggested the existence of an internal secretion of the corpus luteum. In 1924 the main question to resolve was whether or not the hormone secreted by ovarian follicles is the same as or distinct from that of the corpus luteum. Its resolution was complicated by the stand taken by many investigators, not least by Edgar Allen, who favoured the idea of a single ovarian hormone. The ultimate proof would come later from elsewhere, based on the isolation of the hormones from the two sources and their chemical identification, but that approach turned out to be arduous and time-consuming. Meanwhile, in Algiers, Courrier was able to provide a convincing case for two distinct ovarian hormones by the more indirect approach of histophysiological observations. This was accomplished by distinguishing very clearly between the 'follicular' and 'luteinizing' phases not only of ovarian function but also of the whole reproductive system. Thus the effects of follicular and corpus luteum hormones were shown to be different and not replaceable, one by the other. More poetically, the hormone of the follicular phase was termed 'hormone de l 'amour' (hormone of love) or 'hormone de la femme' (woman's hormone) and that of the luteinizing phase 'hormone de la mere' (mother's hormone) since it facilitates pregnancy.
During his Algiers years, in addition to his interests in the physiology of sexual reproduction, Courrier's thoughts were increasingly drawn towards the thyroid gland. No doubt he was fascinated by the extraordinary capacity of thyroid extracts to induce metamorphosis in amphibia. He was intrigued by the possibility that administration of thyroid extracts might induce early puberty in mammals. He therefore fed thyroid glands, fresh from the slaughterhouse, to young rats in the laboratory and to kittens in his home in Strasbourg, the latter not without considerable problems with his mother, Madame Elmire Courrier. These crude experiments were to mark the beginning of the discovery of an important principle of endocrine physiology.
In the late 1920s patients with manifestations of hypothyroidism or myxoedema were routinely given crude extracts of ox or pig thyroids, but without any knowledge of the reasons for the beneficial effects of this therapy. Quite frequently the thyroid glands of patients treated in this way became considerably increased in size and it was generally believed that ingestion of thyroid extracts directly stimulated the thyroid gland of the subject. It was experimentally difficult to verify or disprove this conclusion, partly because of the unusual structure of the thyroid gland. The small vesicles heavily loaded with colloidal material and the intense vascularity of this gland made it difficult to interpret the relationship between structure and function. One should remember that no assays for thyroglobulin or circulating thyroid hormones existed at that time. Robert Courrier had noticed in his rats and kittens fed for long periods with thyroid that their own thyroid glands had taken on a greyish look with much reduced vascularity and a flattened glandular epithelium. (He discovered that cats love to eat thyroid glands above all else, even at the risk of developing severe symptoms of hyperthyroidism or even thyrotoxicosis.) In 1924 he took a bold step and drew the opposite conclusion from what was currently accepted, saying that an endocrine gland can be rendered inactive by the administration of the active extract of that same gland (40). By 1928 he proposed a general concept in what was to become an important paper. He wrote that the thyroid gland normally secretes its hormone in amounts that are stringently determined by the needs of the organism; it follows thus that this hormone given extraneously inactivates the gland (55). He further suggested that there must exist for all endocrine organs an equilibrium, established by humoral factors between circulating hormone and glandular activity. This concept was later formulated more concretely by other investigators as the negative feedback concept, which we now know is a central feature, indeed a dogma, of endocrinology.
Many of the phenomenal number of papers mentioned above had been written soon after Robert Courrier arrived in Algiers, when a large proportion of his time was taken up with establishing a new laboratory and with his research on sexual endocrinology. It was during the later years there that he devoted increasing effort to analysing the mechanisms underlying the regulation of thyroid gland activity, and then that he demonstrated the important position occupied by the pituitary and hypothalamus in the feedback pathway of thyroid gland regulation. His appointment to the prestigious professorship at the College de France in 1938 offered him new scope and novel experimental approaches to explore thyroid function and to delve deeper into the functions of the pituitary and hypothalamus.
A t C o l l e g e d e F r a n c e By the mid-1930s Robert Courrier had acquired a substantial international reputation. In 1937 he had organized a Singer-Polignac conference on reproductive biology (entitled 'Les hormones sexuelles') at the College de France in Paris. This was the first of the small international conferences which set the pattern for similar meetings. In his autobiography (1985) , Sir Alan Parkes describes this conference as 'one of the highlights of the 1930s ... unique in my experience'. All the leaders in the field of reproductive biology were there among the 24 invited (these included such world figures as Dodds, Zuckerman, Allen, Hartman, Hisaw, Severinghaus, Klein and, of course, Bouin). Also the timing was right for these investigators to be brought together; the whole field had begun to move rapidly on so many fronts. Professor Justin Joly, then President of the College de France, was enormously impressed by the way leaders in his field from all over the world recognized Courrier's pioneering work and he invited him to apply for a chair at the College. At first he was reluctant to do so, since his work in Algiers was going well, he had an active laboratory at the hospital as well as in the university, a fine apartment on the bay of Algiers and, last but not least, his wife and two daughters were very happy there. Eventually, however, he agreed to submit his name and it was not long before he was elected to the first chair of Experimental Morphology and Endocrinology at the College de France. The College, founded in 1530 by Francois I, is perhaps the most unique and prestigious scientific research institution in France and the title of the chair is based on the person appointed rather than dictated by pre-existing departments. The title 'Morphologie Experimentale et Endocrinologie' for this chair reflected the prominent role played by histophysiology in the early years of development of endocrinology as a separate discipline. It was also the first chair in France to bear the name 'Endocrinology'. Courrier's inaugural lecture (141) is considered a masterpiece and a model to be emulated.
The extensive and generous facilities, resources, staff and conditions of work available to him at the College de France were quite different from those Courrier had at his disposal in earlier years in Strasbourg and Algiers. These enabled him to devote almost all his energy to research and to play an increasingly important role in the development of French endocrinology. More importantly, the prestige of College de France, combined with the attraction of Paris as a centre of French cultural and intellectual life, meant that he was soon to have around him a band of brilliant young workers. This, in turn, enabled Courrier to diversify his research interests, while at the same time, the growth of a symbiotic relationship with his new students and young researchers ensured a successful future for them. Thus, Alain Horeau, Alfred lost (currently the Secretaire perpetuel of the Academie des Sciences) and Francois Morel, who had joined Courrier in his early years at the College, were all later to become professors at the College de France. Thanks to these associates he was able to explore new areas of endocrinology, innovate methodologies and develop new concepts.
In November of the year he started at the College de France, Courrier was joined by Alfred Jost who was working towards his 'diplome d'etudes superieures' (roughly equivalent to a Master's degree). This marked the beginning not only of a long and fruitful scientific association but also of a close friendship. Close to the start of their experimentation they were able to demonstrate a synergism between oestrogen and progesterone (150). These involved ovariectomy of the pregnant rabbit to provoke an abortion which was prevented by the daily administration of 5 mg of progesterone. A daily dose of 0.5 mg of progesterone failed to prevent the abortion, but it did so if supplemented with 0.6 mg of oestradiol per day. There followed a series of different experimental manipulations, all of which confirmed this synergism between the two hormones and which turned out to be an important concept in endocrine physiology. At the same time, his laboratory demonstrated the secretion of oestrogen by the placenta, this source of the hormone being responsible for the normal development of the foetus and parturition. Already, in 1938, he had drawn the following conclusion:
Possessing substances considered mysterious only yesterday, the investigator can manipulate as he wishes the phenomena of sexual morphogenesis. Among these, he can produce in the male those characteristics which were until now thought to be strictly female: this would include the genital tract of the foetus which can be reached [by the hormones] by crossing the placental barrier, thus producing precocious sexual development. Even better, he can influence sex determination by a similar method.
Prophetic words, when we consider the acceptance of the notion of sexual imprinting during gestation not only of morphogenesis but also physiological functions and behaviour in the adult.
The notion of oestrogen-progesterone synergism was followed by the chemical identification of steroidal sex hormones which, in turn, led to an enormous amount of work attempting to synthesize analogues with different physiological activities. On this point Robert Courrier was to write later:
The era of luteinisation started with investigations on the uterus and gestation, the follicular era with those on the vagina. The era of hormonal equilibrium and relationship between hormones then followed... Chemistry went even further, since it started the era of synthetic substitutes.
The last 'era' is of some importance since Courrier's laboratory has played a major role in the search for synthetic compounds that mimic or inhibit the natural hormones, as we shall see below.
In 1941 a brilliant chemist, Alain Horeau, demonstrator in the neighbouring laboratory of organic chemistry, accepted the position of 'sous-directeur' (deputy head) in Courrier's Laboratory of Experimental Morphology and Endocrinology. This move turned out to be highly astute and beneficial to all. Horeau had already been the first to synthesize radioactive L-thyroxine labelled with 131I (179). The College de France was the perfect place for this achievement because in the laboratories of Frederic Joliot and Jean Roche (both professors at the College) the study of thyroid hormone synthesis and metabolism was a major preoccupation. But more significant was Horeau's move to synthesizing analogues with oestrogen-and progesterone-like activities, or with antagonistic activities towards these hormones. Another excellent chemist, Jean Jacques, joined Horeau and, in 1947, the two of them obtained a highly active synthetic oestrogen which they named allenolic acid in honour of the great American endocrinologist Edgar Allen (199, 200, 202, 204, 223, 229, 232, 240) . This synthetic oestrogen was characterized by the absence of the five-membered ring of natural steroids. Robert Courrier was fascinated by the possibilities opened up by synthetic analogues of the natural steroid hormones and encouraged Horeau and Jacques to embark on a major effort to prepare substances with both agonistic and antagonistic activities. An important example of this effort is the synthetic progesterone, pregneninolone, that, with the participation of Jost (146, 165, 166) , was shown to have a strong virilizing action on the newborn, in addition to its progestational effects in the pregnant woman. But perhaps the most significant compounds synthesized were the 19-nor-progestins that were the forerunners of the first contraceptive pill. It is said that although a number of promising compounds were synthesized, and many patented, in Horeau's laboratory, none of them was successfully tested clinically in France for contraceptive activity. It must have been a source of frustration and sadness for Courrier that such a monumental human application of the pioneering work done by him on reproductive endocrinology was to bear fruition elsewhere. As we all know, it was Gregory Pincus, at the Worcester Foundation for Experimental Biology in Massachusetts, who was finally credited as 'the father' of the contraceptive pill.
We have noted earlier Courrier's interest in the thyroid gland, as evident from his first brief publications as early as 1921 and 1922. Twenty years later, in 1944, this interest was considerably stimulated with the synthesis of 131I-labelled thyroxine by Joliot, Horeau and P. Sue at the College de France (179, 181). At the same time, Joliot was most pleased to have near him an experimental endocrinologist to set up a collaborative effort to study the synthesis and metabolism of thyroid hormone, not least because of the presence of iodine in this highly biologically active molecule. Thus, his group was able to show that the iodination of thyroxine within the thyroid gland occurs in the precursor protein of thyroglobulin, following the uptake by the gland of radioactive inorganic iodide from the blood. In 1945, with Daniel Bovet, his laboratory studied the action of aminothiazole, (one of the first antithyroid drugs) on the synthesis of 131I-labelled thyroid hormone (185, 186, 261) , and also demonstrated that administration of thyroxine reduced the thyroidal uptake of radio-iodine which would be needed for hormonal synthesis (190, 264, 271) . Thus, with the advantages offered by the newly emerging techniques of radioisotopes in biology, Courrier was again examining the phenomenon of negative feedback, whereby a hormone suppresses the activity of the gland which synthesizes and secretes it. Although these studies on the thyroid gland and its hormone could be considered as seminal, they were to be overshadowed by work that had been undertaken in the laboratories of Jean Roche at the College de France, Sir Charles Harington and Rosalind Pitt-Rivers at the National Institute for Medical Research in London, and I.L. Chaikoff at the University of California, Berkeley. Wisely, not willing to duplicate the work of these groups, Courrier set off in a different direction, and was then on the threshold of a major new field of endocrinology. He began to study the neural control of endocrine function. His laboratory demonstrated that the formation of radioactive thyroxine within the thyroid gland and its secretion were regulated by thyroid stimulating hormone (TSH) produced in the anterior pituitary (262, 276, 283) . Noting that other hormones, also secreted by the pituitary, exerted important influence on the activities of the gonads and adrenal cortex, besides being the source of growth hormone, he turned his attention to this 'master endocrine gland'.
At first the work on pituitary hormones was concerned with crude extracts of the gland. It was shown that these would control the ability of various endocrine organs, such as the ovary, testes, thyroid and adrenals, to secrete their respective hormones. Courrier's group also showed that some components of the pituitary extracts would strongly bind to the target endocrine glands. It was, however, too premature to talk of receptors, as one did not have access to pure pituitary hormones. Significantly, in 1956 Marian Jutisz succeeded Alain Horeau as deputy director of Courrier's laboratory at the College de France. Having had previous experience in protein chemistry, he set about to obtain highly purified preparations of various pituitary hormones and to characterize their composition and structure (294, 306, 307, 309, 315, 317, 321, 329, 333, 343) . All pituitary hormones are proteins or small peptides and powerful new purification and analytical techniques for proteins, such as electrophoresis, ion-exchange chromatography and gel filtration, were rapidly being developed in the late 1950s and the 1960s. Jutisz exploited these methods effectively to determine the structures of several pituitary hormones, but Choh Ho Li at the University of California, Berkeley, dominated this field for years to come, especially in establishing structure-function relation of protein hormones of the pituitary such as growth hormone, adrenocorticotrophic hormone and gonadotrophins. Nevertheless, to this date, Jutisz has continued with his studies on the structure-function relation of hypothalamic hormones in several vertebrates and is now a leading authority on the evolution of hormones of both the anterior and posterior pituitary.
In the late 1950s Geoffrey Harris in Oxford succeeded in demonstrating that the activity of the pituitary was under the control of the hypothalamus and, more important, that this control was exerted via some substances that the hypothalamus secreted into the portal vessel irrigating the pituitary. Also, several laboratories had recorded the dramatic effects of interrupting the vascular connection between the hypothalamus and pituitary, which led to a loss of secretion of all the anterior hypophysial trophic hormones (TSH, ACTH, gonadotrophins, etc.) . It is therefore not surprising that the search for hypothalamic factors regulating pituitary function led to intense activity in many laboratories around the world. One of these laboratories was located in the Department of Biochemistry at Rice University in Houston, Texas, and the investigator running the project was a dynamic French scientist Roger Guillemin. Before coming to Houston, Guillemin had come under Courrier's influence at the College de France, where both men had been convinced that the solution to the question of hypothalamic control of the pituitary had to be a biochemical one. It was therefore of considerable interest that in 1960 Guillemin returned to Paris, to collaborate with Jutisz and Courrier, while at the same time looking for the opportunity to head a suitable laboratory to enable him to continue his investigations on the hypothalamic factors. His particular interest was those factors controlling the production and secretion of TSH (TRF) and gonadotrophin (LHRH), both of considerable interest to Courrier in view of his lifelong work on the activities of the gonads and thyroid gland (305,307). Why Courrier was unable to find a suitable appointment and a laboratory for Guillemin at the College de France, or elsewhere in Paris, has never been clear. This is even more mysterious because Courrier was an astute judge of talent in the scientists around him, such as Jost, Horeau, Jacques and Jutisz. Furthermore, Courrier as Professor at College de France had occupied at that time the posts of Secretaire perpetuel at the Academie and was a senior member of the Conseil National de la Recherche Scientifiques (CNRS), two of the most influential positions in biomedical research in France. Despite this, Guillemin returned to the United States to continue his work on the purification and characterization of TRF and LHRH, which he succeeded in accomplishing. The importance of this successful effort can be judged from the rapid recognition it was given when Guillemin shared the Nobel Prize, with Andrew Schally, for work on the hypothalamic factors. LHRH is now the 'fertility drug' routinely used for assessing pituitary function and for inducing ovulation for vitro fertilization. It must have been another considerable disappointment for Robert Courrier, as he approached the end of his scientific life, to see this important achievement accomplished outside his laboratory and his influence.
Following his appointment in 1948 as Secretaire perpetuel of the Academie des Sciences, the heavy load of his new duties meant that Courrier found it increasingly difficult to attend to his laboratory. He admired the way in which endocrinology had adapted to the new technologies while continuing to take pride in the fact that much of the early work in endocrinology was the result of meticulous exploitation of histophysiology, at which he was a true master. He retired from his position at the College de France in 1966, quite unaware of how the newly emerging sciences of recombinant DNA and biotechnology were to revolutionize, in less than two decades, both the concepts and clinical applications of endocrinology.
R o b e r t C o u r r ie r , t h e s c ie n t is t
In reviewing Courrier as a scientist, it is important to consider that in 1920 endocrinology as a science was still in its infancy. Clinically the importance of the secretions of pancreas, thyroid gland and adrenals in diabetes, myxoedema and Cushing's Syndrome had already been recognized. There was also some progress towards the isolation and characterization of the respective hormones, while physiologists were beginning to understand their actions. By comparison, reproductive biology in 1920 was still in an extremely early stage of development. Although Ancel and Bouin had already proposed that hormonal secretion of the interstitial cells of the testis might control secondary sexual characteristics, this was far from being accepted by the majority of physiologists, as we have noted earlier. As for the ovary, the distinct roles of follicle cells and corpus luteum in the development of oocytes and their different hormonal secretions had not yet been discovered. Equally unknown was how the primary and secondary sexual characteristics were determined. Thus, the first requirement for understanding gonadal function was to carry out a detailed and rigorous histophysiological study to correlate the state of testicular and ovarian activity with the growth or regression of accessory sexual tissues, particularly in animals that were seasonal breeders. It is in this domain that Courrier made his debut and rapidly established himself as a major figure in the development of modem reproductive endocrinology.
An extensive interview with Dr Ruth Deansley and Professor Alfred Jost in 1974, records Courrier reflecting on how Pol Bouin was a major influence in his scientific life. He recalls the time when, as a medical student he began frequenting Bouin's laboratory in Strasbourg, and was told by the 'master' (in France it was common practice until recently to address your head of department as 'Maitre'): 'First of all, you must leam the technique of histology. Go to the slaughterhouse and remove the oviducts and ovaries of pigs. I want you to study the changes in oviduct in relation to those of the ovary.' That is how he began his life as a scientific investigator. His first publication, as a short note, however was on the testis and epididymis of male bats of Strasbourg Cathedral in Comptes rendus des Seances de la Societe de Biologie, as we have seen earlier. His second publication was also in 1920 in the same journal but on the secretions of uterine epithelium of hibernating female bats. In these studies he noted the spermatheca, or storage of sperm, in the highly swollen uterus. He recorded later: 'The sperm were laid out in order, their heads against the secreting uterine epithelium; they resembled horses lined up along a rack in the stable.' His third paper, in the following year, was on the thyroid, in which he reported that he was unable to repeat Dustin's experiments on the regression of the thymus upon feeding thyroid glands to animals. The involution of the thymus, he claimed, was simply due to the fact that the thyroid-fed animals were not eating enough. It is interesting to note that the ovary, testis and the thyroid were to remain at the centre of attention throughout the five decades of his working life.
Courrier's interest in the thyroid gland was aroused, as was that of many biologists of the period, by a dramatic demonstration by Gudematsch, at the outbreak of World War I, that feeding thyroid glands to frog tadpoles caused them to undergo rapid and precocious metamorphosis. This interest in the thyroid gland was to lead him to recognize an important principle in endocrinology-that of feedback inhibition-and attests to his gift of perception, in addition to his talent for acute observation. Although he had been aware of a homeostatic mechanism regulating hormonal secretion, he formulated the principle in a 1928 review (55) thus: everything happens as if the thyroid normally secretes its hormone in amounts strictly regulated by the needs of the organism, to the extent that if this hormone is given extraneously, the gland will become inactive. There appears to be a relationship between the amount of circulating hormone and glandular activity. It is a kind of equilibrium between the hormone and the gland.
This principle was repeatedly confirmed over the years for other hormones, leading eventually to the recognition of the central role of the pituitary in orchestrating feedback inhibition of endocrine gland activity.
Two further examples of Courrier's gift for perceiving the important are worth citing. The first is that of synergism and antagonism between different hormones. This idea may not arouse any sense of originality now, but it was novel in the late 1920s. Following his observations, published in 1926, that high doses of oestrogen to an ovariectomized rabbit failed to produce the changes in the uterus that are characteristic of progesterone, he (with Kehl) administered graded amounts of the two hormones and demonstrated that oestrogen inhibited the action of progesterone on endometrial proliferation and ovo-implantation (82, 85) . This observation was astutely interpreted to signify hormonal antagonism. These studies, in turn, were to lead him (with Kehl and Raynaud) to make the important discovery that the placenta is itself capable of producing a progestational hormone (see 193). The second example concerns the binding of hormones to their target sites. It was made possible by Horeau's synthesis of 131I-labelled thyroxine which was shown to bind to the pituitary (216), followed by a similar observation with radioactive oestrogen (210,217). Some years later (in the 1960s) the same was observed for the binding of pituitary hormones (TSH and gonadotrophin) to the thyroid and gonads. The relatively low specific radioactivity of the labelled hormones then available would not have allowed them to characterize the receptors in the target endocrine glands, but he had already sensed the importance of the phenomenon of hormonal binding in describing his results. His ideas on receptors were correct but not proven. This came about more than a decade later with Jensen's demonstration of high affinity, specific receptors for oestrogen in female accessory sexual tissues. Receptor research is now a central area of research on the mechanism of action of hormones and the process of signal transduction.
Courrier's laboratory investigated several other endocrinological problems, too numerous to be described here in detail. Suffice it to say that these included secondary sexual characters in fish and arthropods, ectopic production of oestrogen in the testis, discovery of a trypanosome infecting bats, the adrenal and egg maturation. These all indicate other talents, namely imagination and curiosity. Good examples of these traits occur in his observations on Crustacea. In the summer of 1921 (spent at the marine biology station in Roscoff) he was fascinated by a strange feminization of the abdomen of male crabs carrying a parasite called 'sacculine ' (11) . Noticing that these crabs were highly spermatogenic, which to him meant that once again modification of sexual characters were independent of seminal activity, he predicted the presence of a hormone produced by an organ that was functionally, if not anatomically, distinct from the seminal vesicle. This was confirmed 33 years later when Helene Chamiaux-Cotton discovered the 'androgen gland' of crustaceans, a gland quite apart from the testis and which is responsible for masculinization of sexual characteristics in some arthropods.
In a span of time lasting over 50 years, Courrier published about 350 papers (most of these were as short notes in Comptes rendus Hebdomadaires des Seances de VAcademie des Sciences and Comptes rendu des Seances de la Societe de Biologie both largely unrefereed journals. One wonders how many papers the same material would represent, if published in one of the current specialist journals.) Nevertheless, in reading his early publications one is amazed to see that he often worked simultaneously on the testis, ovary and the thyroid, and even more amazing that in each subject he had made important contributions well before the age of 35. There are few of his findings that have not stood the test of time. In his opening remarks as Chairman of a meeting held in his honour at The Ciba Foundation in London in 1966, Lord Zuckerman said of Courrier:
When he got to Algiers, he added the monkey -the Barbary Ape of North Africa -to the other types he was investigating and it was through his work on this creature that I first became aware of Professor Courrier's contributions. In those early days of reproductive physiology every subject one picked seemed rich in possible discovery, and from the word 'go' Professor Courrier was able to impart to his investigations a sense of adventure which immediately spread to those who had become aware of what was going on in Algiers!! He had a succinct style of writing, emphasised the important and always discussed the significance of his observations in his publications. Unfortunately, these were almost all in French or were published in journals not widely read outside France. Not unlike many French scientists of his generation he knew little English. Both Lord Zuckerman and Sir Alan Parkes commented on his lack of English when they visited him in Algiers in about 1930 (see A. Parkes 1988) . It was relatively late in life that he became familiar with the English language. Nevertheless, his book in French, Endocrinologie de la gestation pub lished in 1945, and in which he put together his work and thoughts on this subject (193), received worldwide attention as it was the first work of its kind on pregnancy. In 1950, he wrote a major review in English (219) which ensured that his pioneering work on hormonal synergism did not go unnoticed. His gift as a writer in French also extended to biography and history in which one again sees the care and research that went into writing about the lives of several French biologists and academicians.
As to what made him decide to work in the area of reproductive biology, Courrier said in 1974 that it was merely chance. Chance because, while in Bouin's laboratory, he happened to stumble on a bat and chance that male and female bats have a unique reproductive physiology. Thus, the discarded cadaver of a male bat from Strasbourg Cathedral was the starting point of his major research activity. In contrast, the beginning of his research career was most likely his decision to move to Algiers early in life, against the advice of Bouin and Weiss, the Dean of the Faculty of Medicine at Strasbourg. The challenge of setting up a new laboratory and the availability of new species to work on (cats, Barbary apes) must have provided the right stimulus for Courrier to embark on his own research without being under the shadow of a dominant figure.
Finally, Robert Courrier always thought of himself as a research scientist, and that is how he would have liked to have been described in this account. He had an almost religious faith in clear-cut experimental demonstration and verification. The importance of precise observation and rigorous verification were brought home to him at an early age, at the 1924 meeting of 1'Association des Anatomistes in Strasbourg. In his interview with Deansley and Jost in 1974 , he recounts in detail the acrimonious attack, led by Champy and other prominent morphologists, on Bouin and Ancel's interstitial cell theory. The young Courrier was convinced that Bouin was absolutely right and that the others lacked his rigorous discipline and insight. He leamt his lesson well from the indelible memory of that meeting. Although the experimental methods that he hiniself practised were largely techniques of histophysiology, he saw clearly the growing importance of biochemistry in unravelling the ever-increasing unsolved questions of endocrinology. His flexibility and conviction about the biochemical approach to endocrinology is best summarized in a letter he wrote in 1972 to Jean Roche, previously professor of Biochimie Generate et Comparee at the College de France. He says:
It is biochemistry that will prove that endocrinology will never reach the end of its road. Once all the natural hormones have been discovered and synthesized, chemists will relentlessly prepare new molecules, which are artificial compounds with the properties of natural hormones but without their structure.
Although not a highly prophetic or accurate statement (since one is continuously discovering new hormones and growth factors while recognizing that hormonal activity is determined by molecular topology rather than by chemical structure) it describes his new convictions late in his life as an endocrinologist.
Not surprisingly Courrier was able to attract workers from all over the world and, as we have already seen, was able to spot talent and keep an active group around him. Under his direction, the Laboratory of Experimental Morphology and Endocrinology at the College de France had become the centre of endocrinology in France. His series of annual lectures, that every professor has to give at the College, were also much admired for their clarity, factual content and speculations and never failed to draw large audiences.
Although Robert Courrier wished to be looked upon as an experimental scientist, his talent for administration did not go unnoticed, to the benefit of science in France. After World War II he played an important role in the growth of Centre National de la Recherche Scientifique (C.N.R.S.). Although some of the functions and 'value for money' offered by the C.N.R.S. are debatable, few would disagree about the major contributions made by the Centre in modernizing and encouraging scientific research in France, especially by establishing a career structure for research scientists. He also acted as the Director of Laboratoire a l'Ecole Pratique des Hautes Etudes in Paris. Most important was his appointment in 1948 as Secretaire Perpetuel of the Academie des Sciences (section of chemistry and natural sciences), a position he held until 1986. He took a passionate interest in the Academie, not merely spreading its name throughout the world but also devoting much effort in improving its efficacity.
FAMILY AND FRIENDS
Not much is known about Robert Courrier's childhood and schooling. But it is certain that his early years in his birthplace, Saxon-Sion, and his parents had a strong, long-lasting influence in his later life. He was very fond of Saxon, a small village in Lorraine at the foot of Sion, a place for pilgrimage and referred to as the 'colline inspiree' by Maurice Barres. He respected and loved his parents, both of them school teachers; he admired his father's enormous appetite for work and his success as head of a school in Pont-a-Mousson. Young Robert lived with his parents, in what seem to be happy circumstances, in Saxon-Sion and at Pont-a-Mousson during his secondary school years. He left home at 18 to undertake his studies at the Science Faculty of University of Nancy before joining the Medical Faculty, interrupted the following year when he was called up for the war. What followed for the next few years, the experience of millions of youth of his generation in Europe, must have left on him an indelible mark and enhanced the value of family life and friendship.
There is little known about Robert Courrier's relationship with his father after he moved from Strasbourg to Algiers. It can be said that he continued to respect his judgement and advice, well illustrated by his decision to take up the position in Algiers. When, after his 'agregation', he mentioned to Bouin and the Dean of the Medical Faculty, Weiss, the possibility of moving to Algiers, the two were horrified. They tried to put him off by saying that he would be spending all his time teaching undergraduates and medical students, without any time or facilities for doing research. Courrier had also consulted his father. He advised his son to move to Algiers on the grounds that he would only remain as 'assistant' in Strasbourg, whereas Algiers would offer him a better career which could lead him to the position of head of department. As we know, the advice he followed was his father's. This decision must have been a difficult one for Courrier, because he also valued the opinions of Bouin. It was not long since he had sought Bouin's advice when he had doubts about the career he should follow. As he recalls later in the Deansley-Jost interview, Bouin had said 'My dear, either you work in the laboratory (do research) or you do your internship in medicine. But I don't want you to do both at the same time. You only have to choose.' As we know, he chose the laboratory, although Weiss, then professor of surgery in Strasbourg, had ridiculed the idea of a research-orientated career on the grounds that 'you will spend the rest of your life cutting frog intestines into little slices'. As to his mother, we know that she moved with her son to Algiers, because he mentions how she had the task of feeding all the cats picked up in the Casbah, and eventually to be taken to the laboratory.
Courrier was already married at the time he had to make the important decision of choosing between Strasbourg and Algiers. Undoubtedly, he must have sought his wife Juliette's advice, since many of his career decisions later on were to be strongly influenced, if not determined, by her. Two examples, mentioned by Courrier several years later, well illustrate this point. One day a successful gynaecologist in Algiers approached him with a proposition which could have changed their lives, at least financially. 'My dear, you are an expert on female sexual physiology, while I am a gynaecological surgeon', said he, 'you are badly paid as a lecturer. The two of us can set up a practice. You carry out medical examination while I do the surgery.' Upon seeking her opinion, Juliette Courrier's reply was 'since you love research, continue to do it'. The gynaecologist upon hearing this decision and his wife's advice was scathing: 'then you will be bored for all your life! '. The other example concerns the decision to move from Algiers to Paris to take up the chair at the College de France. They were well settled in Algiers, Juliette enjoyed her teaching job and their two daughters were doing well at school. Yet, she sensed that this move would be right for her husband's career and urged him to accept the offer.
Besides the advice he sought from her, Robert Courrier depended on his wife for help in day-to-day matters as well as for moral support in times of crisis. He needed all the support he could get from his wife to bear and overcome a major tragedy in the life of the Courrier family. Unlike London and most European cities, Paris was spared the ravages of bombing and fire during World War II. However, as fate would have it, their daughter Janine was killed during one of the rare bombings of Paris. Courrier was devastated and took a long time to recover from the cruel loss of his beloved child. Lord Zuckerman remembers well this tragedy because he visited Courrier soon after Janine's death. In 1978 Courrier established in her memory the 'Prix de la Fondation Janine-Courrier' of the Academie des Sciences, which has now honoured several distinguished biologists. He often recalled how he would never have pulled him self together from this tragedy without his w ife's moral strength and help, which he continued to rely on until her last days. His surviving daughter, Madame Genevieve Minvielle, is married with children who were a source of great joy to him for the rest of his life. Clearly, family ties meant a lot to Courrier and it was fortunate that he found love and respect in his parents' home, as well as his own.
Friendship also was important to Courrier. Years later he often spoke about his friendship with Max Aron and Jacques Benoit, particularly the latter, which blossomed in Bouin's laboratory in Strasbourg. He mentions how Benoit helped him prepare hundreds of histological sections for his doctorate thesis during a visit to Strasbourg from Algiers in the summer of 1927. The two maintained a lifelong friendship which continued to grow when they were together at the College de France; Benoit concentrating on bird development and Courrier on mammalian hormones. Many who started their research careers as his doctorate students or worked under Courrier as postdoctoral scientists eventually became close friends, and he nurtured these friendships until the end. However, it is interesting to note in these days of informality, in the laboratory as elsewhere, that those whom he considered as close friends and no longer as his students or postdocs continued to address him as 'Monsieur' or 'Monsieur Courrier' and sometimes to refer to him to others as 'Maitre' or 'MaTtre Courrier'. Many such friends and colleagues who addressed him thus had become distinguished professors, academicians or respected scientists in their own right and talked about him with much affection. These include Alfred Jost, Alain Horeau, Jean Jacques, Maurice Marois, Francois Morel, A. Psychoyos and Marian Jutisz. One cannot omit from this group his close assistant Madame Colonge who took on many different roles in his laboratory at the College for several years. Juliette Courrier played a role in nurturing her husband's friendly relationships and often received his colleagues and juniors at their home in Paris and at their country house. Alfred Jost recounts how Robert Courrier would talk about food and drink and enjoyed guests admiring his home-made Mirabelle liquor. There was a warm human side to this highly distinguished scientist; one of the founders of modem endocrinology.
In 1965, the Ciba Foundation, London, organized a meeting entitled 'Egg implantation' in Courrier's honour on the occasion of his 70th birthday. Present were some of the people who had worked under him, such as Bovet and Psychoyos, as well as others who were his contemporaries, or even competitors, such as Zuckerman, Pincus and Shelesnyak. Besides the high quality of scientific discussions and the tributes paid to his pioneering studies in endocrinology and reproductive biology, what must have particularly pleased Courrier was the expression of affection and friendship from so many scientists he knew. In his concluding address to the meeting, he said:
I am glad to express my deep gratitude for the great honour you have done me today. I thank the Ciba Foundation, its Director, Dr Wolstenholme, and his assistants for having organized this meeting so well. I wish to thank those who have come here today to speak about implantation, and all those who have been so kind as to wish to honour me by attending this meeting. It is with great pleasure that I have seen again some faces I have known for a long time.
Last but not least, I thank our Chairman, Professor Sir Solly Zuckerman. I remember him when, after the liberation of Paris, he came to see me in the uniform in which he had fought victoriously at the Battle of Pantellaria as Colonel Zuckerman. If he had fought with Napoleon, the emperor would have made him Marshal of Pantellaria! I had arranged a small dinner party at my home in his honour. It was no easy matter at that time: we had food coupons and I had to borrow some from friends but there was still some champagne left in my cellar. After dinner, my friend looked quite happy and had come to the conclusion that France knew no food shortage. My dear friend, the remarkable biologist in you is will aware that one experiment is not enough to come to a definitive conclusion.
Not only had Courrier's English improved but he had not forgotten the value of rigorous verification and statistical evaluation of observations! To conclude, he said:
I had my 70th birthday on the 6th October and I can think of no more pleasant and memorable way of celebrating it than by being here today. Thank you all.
